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INTRODUCTION
In an era of globalization characterised by swift technological change, rapid urbanization and population increases in developing countries, new problems have emerged. For instance, a sharp rise in solid waste has accompanied urbanisation which has presented public policy challenges (see, for example, [1, 2] ). Efficient solid waste management is critical for the health and well-being of urban populations [2] Solid waste management consists in the control of the generation, collection, storage, transfer, processing and disposal of the solid waste [3] .
The problems associated with efficacious solid waste management typically intensify in circumstances characterised
Journal of Asian Scientific Research

EMPIRICAL STRATEGY
Data Collection
The study concentrated on the Sembulan Tengah Water Village only. The site was chosen because the Antilitter By-law was strictly enforced and as a result many its residents was forced to participate in the cleaning activities. Data was collected using a survey questionnaire that was distributed among residents of Sembulan Tengah Water Village. The questionnaire consists of four sections: i) a demographic section, ii) the willingness to participate in the cleaning activity, iii) solid waste problems and iv) solid waste management. The questionnaire was distributed using a sample random sampling design. 170 respondents satisfactorily completed the questionnaire.
Model Specification
A logistic model was used to analyse the relationship between the multiple number of independent variables and the categorical dependent variable in estimating the probability outcomes [16] . The binary logistic model allows the researcher to estimate the probability that an event may or may occur through the prediction of binary dependent outcome from the set of independent variables [6] . The model is based on Gujarati [17] for more than 20 years, followed by the categories of less than 5 years (14.6%), 16-20 years (11.7%), 5-10 years (8.8%) and 11-15 years (6.6%) respectively. Respondent characteristics are summarised in Table 1 .
CHARACTERISTICS OF RESPONDENTS AND RESPONSES
Willingness to Participate
Respondents were asked if Kota Kinabalu City Hall did not impose the law on non-participation would they be willing (voluntarily) to participate in cleaning rubbish at their back and front yards. Of the respondents, 82.5%
replied affirmatively that they were willing but 16.8% were not WTP in solid waste management. It is interesting to note that 86.9% of those who said yes had participated, while 13.1% of those who said no had never participated (thereby ignoring the court order).
The two WTP measures used in the study are in terms of labour hours (in-kind) and in money. Our results show that 26.3% of respondents were willing to use their labour hours, 20.4% willing to spend their money and 53.3% willing to use their labour hours and spend their own money. Of those WTP in terms of labour hours, 28.5% are willing use 1-2 hours, followed by more than 3 hours (27.7%), less than an hour (11.7%), and 2-3 hours (11.7%). Table 2 summarises the WTP responses:
Solid Waste Problems
The respondents were asked about the effects of indiscriminate or illegal dumping of household garbage at the Sembulan Water Village. Of the total respondents, 48.2% perceived solid waste caused pollution, 36.5% think it caused health problems, 23.4% think it is an eyesore not only to residents themselves, but also to outsiders, © 2020 AESS Publications. All Rights Reserved.
particularly tourists, and 23.4% perceived it caused a stench. Perception of the respondents of the bad effects of solid waste is shown in a web plot in Figure 1 . Respondents were asked what type of solid waste (both organic and inorganic types) is visible, especially during low tide in their back and front yards. As shown in Figure 2 , 73.3% reported food waste, 63.5% said plastics, 36.5% identified papers, 26.3% said it is aluminium and 17.5% said it is other materials, like wood, diapers, and bottles, 13.1% said glass and 10.2% identified discarded metal. 
Figure-2. Type of solid waste as reported by respondents.
Source: Field survey (2017).
Solid Waste Management
The study site, together with the other water villages around it, is occupied largely by squatters. It is thus an illegal settlement. Very few stilt homes closer to the shore are connected legally to electricity, water and provided City Hall collects the garbage as scheduled. However, in the recent years due to public health considerations, the Kota Kinabalu City Hall have provided these squatters areas with large garbage containers located at end of the jetty (on the road side). The users or residents of water villages are not charged for this service, which is funded by Kota Kinabalu City Hall from general revenue. The respondents were asked what they think about this service. respondents did not answer the question. 
As shown in
Descriptive Data
All variables are categorical variables since they fall into discrete categories as in 
Description of Dummy
We employed dummy variables to test against the dependent variable. 
DISCUSSION OF RESULTS
The results obtained from the survey were most illuminating. We now consider our findings in terms of the various categories of responses. Table 6 summarises the results of the estimations undertaken using the WTP model: .000
Willingness to Participate
Goodness of fits
Chi-square 8.846
Prob> .355
Note: *significant level at 0.01 **significant level at 0.05 ***significant level at 0.1. Table 6 indicates that based on Cox and Snell 35.3% of the variation in WTP can be explained by the independent variables. In contrast, the Nagelkerke shows that a 59.2% variation of the WTP can be explained by the independent variables. The model thus fits the data. Moreover, there is a significant relationship between the dependent and independent variables, with a p-value<0.05. As shown in Table 6 , six out of the eight variables are statistically significant in influencing the WTP. Occupational status and income however are not significant in influencing the WTP.
The impact of each of the independent variables is as follows:
Gender has positive value and significant at 1 percent level of confidence. This implies that males are more WTP in the solid waste management compared to women. From Table 6 , we can see that the estimated coefficient for gender change per unit will increase the WTP by 1.656.
Age has a negative value and significant relationship with the WTP. The results show that respondents who fall into age categories of 30 to 39 years, 50-59 years and more than 60 years are unwilling to participate in solid waste management. These age categories act as free riders who enjoy the cleanliness provided by people age 40-49 years, without participating in cleaning activities themselves. The estimated coefficient of age of 30 to 39 years and more than 60 years imply that a unit increase will decrease the WTP by 3.174 and 4.766 respectively. Length of stay has a negative and significant influence on WTP. The estimation coefficient for people with durations of 5 to 10 years and 16 to 20 years will increase WTP by -3.864 and -4.608 respectively. This result was unexpected since it could be reasonably anticipated that a long tenure in an area would induce people to be more WTP.
Income was statistically insignificant. This is because probably because most of the respondents are low-middle income earners.
Ethnicity has a positive significant influence on WTP. In essence, bumiputera or legal residents are more WTP in solid waste management. The estimation coefficient shows that a unit increase in ethnicity will causing the WTP to increase by 2.510. It is possible non-bumiputera are considered as outsiders to the village, causing them not to participate. Alternatively, it could be that samples of non-bumiputera too small the distribution given in Table 1 . Table 7 summarises the results of the estimations undertaken using the WTP model: Table 7 shows that the Cox and Snell explains the 26.2% variation in WTP in terms of the independent variables, whereas the Nagelkerke shows 38.2% variation of the WTP can be explained by the independent variables. Overall of the model fits the data and there are significant relationships between the dependent and independent variables since the p-value<0.05. In Table 7 , only one out of eight variables are statistically significant with respect to WTP: gender, education level, occupation, home ownership, length of stay, ethnicity and income are not significant in influencing WTP. We now consider in more detail the impact of each of the independent variables. .027
Willingness to Participate in Terms of Labour Hours
Goodness of fits
Prob> .355
Note: *significant level at 0.01 **significant level at 0.05 ***significant level at 0.1.
Age for dummy categories of 50 to 59 years old is significant and negatively influences WTP in terms of labour hours in solid waste management. The estimation coefficient shows that a unit increase in age will decrease the WTP in terms of labour hours by 2.480. As shown, the model predicts that the dummy 50-59 years is 0.55 times less likely to let go of working hours in order to participate in the solid waste management compared to other categories. They are thus less likely to be willing to volunteer their time for the common good of the water villagers (through a cleaner environment). It is possible that their time has higher opportunity cost in terms of forgone wages earned. Previous cleaning activities co-organized by the residents of the study site and Kota Kinabalu City Hall were conducted during weekends. It is thus likely they are working extra hours during cleaning activities. If they were not working, then their time has higher opportunity cost in terms of forgone leisure.
Other variables are insignificant with respect to WTP, probably due to the existence of other variables which may influence WTP. Table 8 summarises our results with respect to WTP in terms of money. The Cox and Snell shows that 26.9% of the variation in WTP can be explained by the independent variables, while the Nagelkerke shows 42.2% of the variation in WTP can be explained by the independent variables. In general, the model does not fits the data. Moreover, there are significant relationships between the dependent and independent variables with a p-value<0.05. In Table 8 , only five out of eight variables are statistically significant: age, occupation and ethnicity do not significantly influence WTP.
Willingness to Participate in Terms of Money
We now consider in more detail the impact of each of the independent variables:
Gender has a negative significant impact on WTP in terms of money, with an estimation coefficient of 1.822;
which indicates that increase in the proportion of men will decrease the WTP in terms of money by Length of stay has a positive and significant influence on WTP in term of money. The estimation coefficient of length of stay for less than 5 years and 5 to 10 years will increase WTP by 1.957 and 2.809 respectively. In essence, groups with less than 5years and 5 to 10 years are 0.029 and 0.017 times more likely to forgo money compared to other categories. It is possible newer residents are more fearful of effective punishment for non-participation.
Income level has a significant and negative influence on WTP in terms of money. The estimation coefficient indicates that an increase of a unit of income level for the dummy RM1000-RM2000 will decrease the WTP by 2.144 units. The model predicts that the ratio of WTP in terms of money for the dummy RM1000-RM2000 is 0.117. This indicates that people in this level of income are 0.117 times less likely to participate in terms of money in solid waste management. It is plausible that most residents are low income earners since they live in squatter housing. Moreover, for a level of income RM1000 to RM2000, they simply cannot afford to pay more for solid waste management.
Other variables are statistically insignificant with respect to WTP.
The Effectiveness of Solid Waste Management
After the implementation solid waste management under the anti-litter by-law, the water village was significantly cleaner. This appears to be because residents were afraid of punishment. In aggregate, 81.5% of respondents agreed that the law based solid waste management was effective while the remaining 18.5% felt it had been ineffective. The effectiveness of the solid waste management can be proportionate with community participation. Mr. Jaraiman -the officer responsible for managing solid waste management -stated that residents are critical for effective solid waste management. In addition, officers responsible for prosecuting the residents at Sembulan Tengah Water Village agree that law enforcement based solid waste management is the most effective approach to the solid waste problem.
CONCLUSION
The indiscriminate dumping or illegal disposal of household garbage in the non-rated areas of squatter water villages in Sembulan has been the most pressing environmental and public health problem confronting Kota Kinabalu City Hall. Previous attempts by Kota Kinabalu City Hall to tackle the problem were not successful, mostly because they did not take into consideration the determinants of WTP amongst the target population. Previous programs, such as buying back garbage, moral suasion, cleaning campaigns, erecting fencing, etc., were based on commonly held beliefs. These included the presumption that residents were uneducated and that stilt houses were typically rented. As a result, residents were assumed to engage in the indiscriminate dumping of garbage.
Our survey results demonstrate that most of these commonly held beliefs are misplaced. This paper shows that although their houses are in a squalid condition, residents are proud, especially of their view of sea. They would much prefer an environment free of floating trash. Indeed, some residents purchased their own portable garbage bins and properly disposed of their garbage into large containers provided by Kota Kinabalu City Hall. However, these efforts were overwhelmed by the bad habits of other residents.
This study investigated in what ways the 2016 Anti-litter Bylaw nudged residents to change their attitudes to the solid waste problem. Our results shed light on the level of WTP and the determinants of participation. In essence, the participation amongst local residents is a precondition but not sufficient in itself to make solid waste management successful. Understanding the WTP of residents in the solid waste management is thus crucial. Binary logistic regressions employed in this study showed that WTP in solid waste management is influenced by age, gender, education level, home ownership, length of stay, income level and ethnicity. In this sense, the empirical analysis undertaken in this paper contributes to the existing literature on the factors which significantly influence WTP. We have extended the WTP by analysing it in terms of labour hours (in-kind) and money.
From a policy perspective, the most important contribution of the paper is that it can act as a reference point for similar studies in other areas. In this sense, the present study represents a "pilot study" on solid waste management in squatter areas which can be replicated in other places. It can also contribute positively to improve future solid waste management by encouraging policymakers to use law-based management to mitigate solid waste problems.
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